The strong coupling of superconductivity to the orthorhombic distortion in of impurities were found, demonstrating the exceptionally high purity of these crystals. An upper limit of 1% on the degree of twinning of crystal SRL-2 was obtained using neutron diffraction. The dimensions of the crystals ranged from 3-6 mm along the orthorhombic axes.
The superconducting transition in classical superconductors is described surprisingly well by mean-field theory. This is due to the large number of Cooper pairs in the coherence volume and is really an exceptional case for second-order transitions. In contrast, the small coherence lengths, high transition temperatures and quasi-2D nature of high-temperature superconductors (HTSC) greatly enlarge the temperature region in which fluctuations of the order parameter are important, and fluctuations in HTSCs have been observed in many types of experiments, e.g. specific heat [1] [2] [3] [4] [5] [6] , thermal expansion [7, 8] , resistivity [2, 9] , penetration depth [10, 11] and magnetization [3, 6, 12] measurements. A large effort has gone into quantifying these effects, because a detailed analysis of the fluctuations can provide important information regarding the dimensionality and the order parameter of the superconducting state.
The superconducting transition in the simplest case is expected to belong to the threedimensional XY (3D-XY) universality class with a two-component order parameter, e.g. pure adjusting the unknown phonon background, both critical and 3D-Gaussian type models can be fitted quite well [1, 3, [4] [5] [6] . The fitting residuals of the most recent specific heat measurements are somewhat smaller for the critical than for the Gaussian fits [3, 4, 6, 14] , although quite different backgrounds, with and without mean-field contributions, were used for the critical analyses. If a 10 K wide region around T c is excluded from the fits, critical and Gaussian fluctuations are no longer distinguishable [6, 14] . Penetration depth measurements, which are ideally not plagued by any background, on YBa 2 Cu 3 O 7-δ appear to yield both critical [10] and mean-field type exponents [11, 15] of impurities were found, demonstrating the exceptionally high purity of these crystals. An upper limit of 1% on the degree of twinning of crystal SRL-2 was obtained using neutron diffraction. The dimensions of the crystals ranged from 3-6 mm along the orthorhombic axes.
The thermal expansion was measured with a high-resolution capacitance dilatometer upon heating at a rate of 5 mK/s, and data points were taken every 20 mK [7, 19] . in α a and α b , whereas a small negative anomaly occurs in α c . These results are qualitatively similar to our previous data [7, 19] and indicate that the crystal is near optimal doping [19] .
The accuracy and resolution of the present measurements are, however, much better due to the larger crystal dimensions and improvements in the dilatometer. There is strong evidence that these anomalies are entirely due to superconductivity and not due to some additional structural effects. This is because the thermodynamic Ehrenfest relation, which relates the expansivity anomalies with the specific heat anomaly and the uniaxial pressure (stress) dependence of T c , is satisfied very well [7, 19, 20] .
For the purpose of looking at the fluctuations, it is very useful to consider the quantitỹ~α α α Fig. 1b ) because the anomalies in α a and α b are added, whereas the background is reduced. This difference should also scale like the specific heat, since it is just a linear combination of two anomalies, each of which scales like C p . The λ-character of the superconducting transition in this representation is clearly seen because the anomaly is of similar magnitude as the slowly varying background. As we demonstrate below, this allows an analysis without any background subtraction, as is possible for the λ-transition in 4 He [15, [21] [22] [23] ].
In the critical fluctuation region, the expansivity (specific heat) is expected to obey power laws of the form
with the backgrounds C C [16, 22, 23] . The leading exponent α and the amplitude ratio A A + − / are universal quantities, i.e. they are the same for any system belonging to a given universality class, and both determine the shape of the transition close to T c . In the 3D-XY universality class α is close to zero, and it is very difficult to distinguish a power law (Eq. 1 and 2) from a logarithmic divergence (α = 0 ), as the specific heat experiments at the λ-point of 4 He have demonstrated [16, [21] [22] [23] [ ] We now briefly discuss the possible significance of the deviation of the present Γ value from that of 4 He. In Fig. 2 a- has no particular physical significance, but it is very useful for examining fluctuations because the anomalies in α b and α a are added, whereas the background is reduced. The anomaly in b) clearly has a λ-shape similar to the specific heat of 4 He [21] and is about of equal magnitude as the slowly varying background. 
